Tissues of etiolated pea seedlngs variety Alaska were examined for the presence of peroxidative and nonperoxidative forms of indoleacetic acid (IAA) oxidase. Enzymes were extracted in a sequence involving acetone powder preparation from pea tissues, buffer extraction of the powder, ammonium sulfate precipitation, dialysis, lyophilization, and acrylamide gel electrophoresis. ElectrophoreticaDy separable proteins were assayed for IAA oxidase activity with the Salkowski test, and peroxidase activity was based on the color reaction with benzidine and H202. Each tissue examined contained several nonperoxidative IAA oxidases. No tissue contained more than three peroxidative IAA oxidases, whereas the plumule hooks (a tissue with a high IAA oxidase activity) contained no detectable peroxidases. The results indicate that nonperoxidative IAA oxidases might play a major role in the regulation of IAA content in pea seedlings.
IAA is the best known naturally occurring auxin, and it participates in controlling many phases of growth and differentiation. Levels of free IAA are, in turn, regulated via synthesis, binding, esterification, and enzymic degradation catalyzed by IAAO3 (20). There have been many reports of IAAO in a wide variety of plants (9, 18) with the destruction capabilities increasing in a tip to base manner (5, 17) or increasing with physiological age (5) and inversely correlated with the IAA concentration (4, 5, 12) . The physical nature of IAAO has remained controversial. Galston et al. (6) and oihers (7, 9, 18) have proposed that IAAO and peroxidase activities are shown by the same enzyme. This concept rests on the frequent demonstration that many IAAO preparations contain peroxidases and that purified HRP can degrade IAA in vitro. Most researchers have studied either crude or only partially purified enzyme preparations, or focused only on peroxidases that could be detected (14) . Previous research (21, 26) has succeeded in isolating nonperoxidative IAAO fractions. Since multiple peroxidases in pea seedlings have been shown (14, 22, 25) , the same condition may exist for nonperoxidative IAAO. In evaluating this possiblity, our preliminary research demonstrated that nonperoxidative IAAO enzymes could be isolated from pea seedlings. The scope of the research in this report was to utilize a set of standard biochemical techniques to screen electrophoretically separable proteins for both peroxidative and IAAO activities. This paper reports the results of these studies as applied to several tissues of pea seedlings. ' The possibility that the scheme used for extracting proteins from pea internodes could cleave peroxidase to heme plus apoperoxidase was examined. Curve A (Fig. 1) (24) , the isolation procedure is not considered sufficiently harsh to dissociate heme from the peroxidases present. Utilizing our extraction protocol, we were unable to achieve significant dissociation of heme from a purified sample of HRP (Fig. 1 ). This is highly suggestive that the nonperoxidative property of some of the IAAO enzymes cannot be attributed to heme removal during extraction.
Our results may require some qualification as to the general applicability of other published results, inasmuch as it has been felt that peroxidase activity is a good indicator of IAAO activity, and that the active site of IAAO contains a heme group. Sequeira and Mineo (21) clearly demonstrated that some peroxidase and IAAO activities were separable when fractionating tobacco root extracts on SE-Sephadex C-50 with a high molarity buffer. At least six peaks of IAAO activity were generated, one major peak of which had no peroxidative activity. Hoyle (10) (10) . Gel filtration has limited resolving power, and activity profiles should indeed be interpreted cautiously (27) . We are simply acknowledging the possibility that a single peak from gel filtration is not rigorous proof of enzyme homogeneity, and that the coincidence of two enzyme activities in a single elution peak also could be interpreted as being due to two different enzymes with similar mol wt. In addition, others (23) that some proteins which can be isolated from pea seedlings exhibit IAAO activity, but without peroxidative activity. This does not prove that these activities are the primary function of these enzymes in vivo. If IAAO indeed does function in regulating levels of IAA in vivo, then this role is most precisely defined by studying physical properties of a rigorously purified IAAO. A well characterized IAAO protein may then be studied with respect to those factors which regulate its synthesis, activity, and degradation. Presently, much of this information with respect to an IAAO does not exist. We have conducted preliminary studies on some properties of high purity IAAO, and a report of these results is in preparation.
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